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DETAILED ACTION 



Response to Arguments 

1. Applicant's arguments, see pg. 19, filed 8/31/05, with respect to the 35 U.S.C. 
112, 1 st paragraph rejection of claims 1,3-11, 13-21, 23-41, and 43-61 have been fully 
considered but they are not persuasive. The 35 U.S.C. 112, 1 st paragraph rejection of 
claims 1,3-11, 13-21, 23-41, and 43-61 has been maintained. 

Applicant has cited page 9, lines 14-22 of the specification as clearly supporting 
the term "deposition rate sensor data". This passage makes reference to "sensor data", 
but nowhere does it explicitly or implicitly disclose that the "sensor data" is "deposition 
rate sensor data". Applicant argues on page 19 of the Response filed 8/31/05: 

"When examining the term 'monitored sensor data 115' in the Specification, it would be clear to 
those skilled in the art having benefit of the present disclosure that this data is relating to metal deposition 
rate. This assertion is supported by the fact the Specification discloses that sensor data 115 is used for 
metal deposition rate modeling and that it is '...appropriate for the deposition processing (MDP) 
performed on the workpiece 100..." Therefore, it is abundantly clear to those skilled in the art that the 
sensor data in page 9 of the Specification is deposition rate sensor data." 

Just because the sensor data is used for metal deposition rate modeling does not 
mean that the sensor data is "deposition rate" sensor data. The deposition rate can be 
modeled using other types of data that have an influence on the deposition rate. The 
specification explicitly discloses examples of the different types monitored sensor data 
on page 8, none of which include deposition rate data: 
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"Examples of such tool variable and/or metal deposition processing (MDP) parameters may 
comprise the degree of sputter target consumption (as measured by sputter target life), deposition 

plasma power, deposition time, temperature, pressure, gas flow, other parameters that may affect (for 
example, increase or decrease) the mean-free-path of the sputtered species, and the like." 

The Examiner would agree with Applicant's statement that the monitored sensor 

data 115 "relates" to metal deposition rate since all of the MDP parameters listed on 

page 8 of the specification "relate" to metal deposition rate since they all have some sort 

of direct effect on the resultant metal deposition rate, or the mean-free-path of the 

sputtered species. All of the aforementioned MDP parameters have one thing in 

common, they are all MDP tool input parameters that are used to control the metal 

deposition rate, or the mean-free-path of the sputtered species. The metal deposition 

rate is not a true input parameter in the sense that it cannot be directly controlled, 

whereas the aforementioned parameters are actual tool parameters that can be directly 

controlled. The metal deposition rate is controlled indirectly by manipulating the plasma 

power, deposition time, temperature, pressure, gas flow, etc. Further, the metal 

deposition rate cannot be considered a parameter that "may affect (for example, 

increase or decrease) the mean-free-path of the sputtered species" in the sense that the 

other parameters affect the mean-free-path of the sputtered species. It is true, the 

deposition rate and the mean-free-path are directly correlated, but they are essentially 

one and the same thing. In essence, the mean-free-path affects the deposition rate, the 

deposition rate does not affect the mean-free-path. If the mean-free-path is large, then 

the resultant deposition rate is high. If the mean-free-path is small, then the resultant 

deposition rate is low. The mean-free-path is in turn affected by the aforementioned 
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MDP tool input parameters of plasma power, deposition time, temperature, pressure, 
gas flow, etc., as disclosed in the specification. Therefore, deposition rate can clearly 
NOT be considered a parameter that affects the mean-free-path of the sputtered 
species. Therefore, there is nothing in the specification to imply that the Applicant was 
in possession of deposition rate sensors at the time the Application was filed. 
Applicant further argues on page 19 of the Response filed 8/31/05: 

Further, as illustrated in Figure 7, the sensor data 115 is acquired by a monitoring tool 110 
immediately following the deposition process 105. See, Figure 7. Therefore, one skilled in the art, upon 
reviewing Figure 7 would readily understand that the sensor data relates to deposition rate sensor data. 
For at least these reasons, the Specification clearly supports the term "deposition rate sensor data". 

Just because the sensor data is acquired immediately following the deposition 

process does not mean that the sensor data is deposition rate sensor data. The are 
numerous other types of data that are monitored in a deposition process. As discussed 
above, Applicant disclosed on page 8 of the specification that these monitored data are 
plasma power, deposition time, temperature, pressure, gas flow, etc. The original 
specification simply does not disclose deposition rate sensors. 

The fact of the matter is, it is well-known in the art that deposition rate sensors 
are complex, expensive, and unreliable. Therefore, hey have not gained widespread 
commercial acceptance (see Turner US 4,166,783 @ col. 4 lines 4-7 and Actor et al. 
US 5,478,455 @ col. 2 lines 42-47). Therefore, knowing that deposition rate sensors 
are complex, costly, and unreliable, a person skilled in the art at the time the application 
was filed would not have recognized that the applicant was in possession of "deposition 
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rate sensors" as claimed in view of the disclosure of the application as filed, since 
applicant provides no explicit or implicit disclosure of such. 

2. Applicant's arguments, see pg. 20, filed 8/31/05, with respect to the 35 U.S.C. 
112, 2 nd paragraph rejection of claims 1,3-11, 13-21, 23-41, and 43-61 have been fully 
considered and are persuasive. The prior 35 U.S.C. 112, 2 nd paragraph rejection of 
claims 1,3-11, 13-21, 23-41, and 43-61 has been withdrawn. 

However, Claims 1, 3-11, 13-21, 23-41, and 43-61 have been newly rejected 
under 35 U.S.C. 112, 2 nd paragraph based on Applicant's arguments, see pages 21-26, 
filed 8/31/05. 

Claim Objections 

4. Claims 4, 6, 10, 14, 16, 20, 24, 26, 30, 44, 46, and 50 are objected to because of 
the following informalities: 

Each of the aforementioned claims depends on a rejected claim. 
Appropriate correction is required. 

5. Applicant is advised that should claim 1 be found allowable, claim 31 will be 
objected to under 37 CFR 1.75 as being a substantial duplicate thereof. When two 
claims in an application are duplicates or else are so close in content that they both 
cover the same thing, despite a slight difference in wording, it is proper after allowing 
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one claim to object to the other as being a substantial duplicate of the allowed claim. 
See MPEP § 706.03(k). 

Unless the Applicant can demonstrate why the scope of claim 31 is different from 
the scope of claim 1 , the objection will be maintained. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

6. Claims 1,3-11, 13-21, 23-41, and 43-61 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The claim(s) 
contain subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

Regarding claims 1, 11, 21, 31, 41, 51, and 61, applicant recites "using 
deposition rate sensor data for performing said modeling". However, Examiner has 
been unable to find any disclosure of "deposition rate sensors" in the original 
specification. Claims 3-10 depend from claim 1, claims 13-20 depend from claim 11, 
claims 23-30 depend from claim 21, claims 32-40 depend from claim 31, claims 43-50 
depend from claim 41 , and claims 52-60 depend from claim 51 and thus incorporate the 
same deficiencies. 

This claimed feature was added to the claims in an amendment filed 5/6/03. 
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7. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

8. Claims 1, 3-11, 13-21, 23-41, and 43-61 are rejected under 35 U.S.C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 

Regarding claims 1, 11, 21, 31, 41, 51, and 61, Applicant recites the limitations 
"target life of the sputter target" and "modeling". Based on Applicant's arguments filed 
8/31/05, the meaning of these limitations has been rendered indefinite. Based on 
Applicant's arguments filed 8/31/05, it appears that Applicant intends for these terms to 
have a definition contrary to their ordinary meaning. 

On page 23 of the Response filed 8/31/05, Applicant states, "Merely disclosing 
the age of the cathode does not relate to the target life of the sputter target as called for 
by claims of the present invention." Thus, according to the Applicant, the age or life of 
the sputtering cathode is different from the age of life of the sputtering target. However, 
the sputter target of Turner comprises a cathode. The target and cathode are 
essentially one and the same. Therefore, it is not clear what Applicant intends the 
meaning of "target life of the sputter target" to be, if it cannot be construed to mean the 
"age of the sputter target cathode". 

On page 23 of the Response filed 8/31/05, Applicant states, "Turner discloses 
that the current drawn from the cathode supply is controlled in response to power 
dissipated in the plasma, the cumulative usage of the particular target, the pressure and 
the desired deposition rate... However, Turner does not disclose modeling these 
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relationships." Examiner has associated the function of Turner (col, 3 line 28) relating 
the plasma power, cathode (target) age, and deposition rate with the claimed 
"modeling". But, according to the Applicant, an empirically obtained mathematical 
"function" cannot be construed to be "modeling". Therefore, it is not clear what 
Applicant intends the meaning of "modeling" to be, if it cannot be construed to mean an 
empirically obtained mathematical "function". 

Applicant has the right to act as his or her own lexicographer to specifically 
define a term of a claim contrary to its ordinary meaning, but the written description 
must clearly redefine the claim term and set forth the uncommon definition so as to put 
one reasonably skilled in the art on notice that the applicant intended to so redefine that 
claim term. Process Control Corp. v. HydReclaim Corp., 190 F.3d 1350, 1357, 52 
USPQ2d 1029, 1033 (Fed. Cir. 1999). The terms "target life of the sputter target" and 
"modeling" in the claim are indefinite because the specification does not clearly redefine 
the terms, and since Applicant argues that the terms mean something other than their 
ordinary meaning. 

Claims 3-10 depend from claim 1, claims 13-20 depend from claim 11, claims 23- 
30 depend from claim 21, claims 32-40 depend from claim 31, claims 43-50 depend 
from claim 41, and claims 52-60 depend from claim 51 and thus incorporate the same 
deficiencies. 
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Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

10. As best understood, claims 1, 3-11, 13-21, 23-41, and 43-61 are rejected under 
35 U.S.C. 102(b) as being anticipated by Actor et al. U.S. Patent No. 5,478,455. For 
example, Actor discloses: 

1 . A method comprising: 

monitoring consumption of a sputter target to determine a deposition rate of a 
metal layer during metal deposition processing using the sputter target (e.g., col. 8 lines 
41-49); 

modeling a dependence of the deposition rate on at least one of deposition 
plasma power and deposition time (e.g., col. 6 lines 13-34), modeling said dependence of 
the deposition rate being based upon a target life of the sputter target (e.g., col. 8 lines 41- 
49), modeling said dependence of the deposition rate comprising using deposition rate 
sensor data for performing said modeling (e.g., col. 2 lines 42-47, col. 6 lines 30-34, col. 7 
lines 29-40, EN: It is not clear if Actor et a/, actually employs deposition rate sensors in the 
preferred embodiment Applicant determines the deposition rate Y 0 and uses the value in the 
formula disclosed in col. 7. Actor et al. determines the formula empirically or through computer 
modeling. If the formula were determined empirically, or through observation, then the 
deposition rate must be observed somehow. In this case, it would seem inherent that some sort 
of rate "sensor" would have to be used. If the formula were determined using computer 
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modeling, then the deposition rate is likely determined based on a known relationship between 
the deposition rate and the target age. Nevertheless, regardless of whether or not Actor et al. 
uses deposition rate sensors in the preferred embodiment, Actor et al. clearly discloses that 
deposition rate sensors can be used to obtain the deposition rate of the sputtered species, 
although such sensors may not be particularly desirable since they are costly and unreliable.) 9 , 
and 

applying the deposition rate model to modify the metal deposition processing to 
form the metal layer to have or approach a desired thickness (e.g., col. 6 lines 13-34). 
3. The method of claim 1, wherein modeling the dependence of the deposition rate 
on at least one of the deposition plasma power and the deposition time comprises 
modeling the dependence of the deposition rate on both the deposition plasma power 
and the deposition time (e.g., col. 6 lines 13-34). 

5. The method of claim 1, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
that at least one of the deposition plasma power (e.g., claim 1, claim 10) and the 
deposition time (e.g., claim 1, claim 11) to form the metal layer to have the desired 
thickness (e.g., col. 6 lines 13-34). 

7. The method of claim 3, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
the deposition plasma power (e.g., claim 1, claim 10) and the deposition time (e.g., claim 1, 
claim 11) to form the metal layer to have the desired thickness (e.g., col. 6 lines 13-34). 
9. The method of claim 1, wherein modeling the dependence of the deposition rate 
on the at least one of the deposition plasma power and the deposition time comprises 
fitting previously collected metal deposition processing data using at least one of 
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polynomial curve fitting, least squares fitting, polynomial least squares fitting, non 
polynomial least squares fitting, weighted least squares fitting, weighted polynomial 
least squares fitting, and weighted non polynomial least squares fitting (e.g., col. 6 lines 
13-40: "polynomial expression or an exact fit analytic expression"). 

10. The method of claim 2, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target comprises fitting previously collected metal 
deposition processing data using at least one of polynomial curve fitting, least squares 
fitting, polynomial least squares fitting, non polynomial least squares fitting, weighted 
least squares fitting, weighted polynomial least squares fitting, and weighted non 
polynomial least squares fitting (e.g., col. 8 lines 41-49: "polynomial or exact fit formula"). 

32. The method of claim 31, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target comprises modeling the dependence of the 
deposition rate on target lives of a plurality of previously processed sputter targets (e.g., 
col. 8 line 40 - col. 9 line 7). 

11. The remaining claims are substantially duplicates of the above claims, and are 
thus rejected under the same reasoning as indicated above. 

12. As best understood, claims 1, 5, 6, 10, 11, 15, 16, 20-21, 25, 26, 30-32, 35, 36, 
40-41, 45, 46, 50-52, 55, 56, and 60 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Turner U.S. Patent No. 4,166,783. For example, Turner discloses: 

1 . A method comprising: 

monitoring consumption of a sputter target to determine a deposition rate of a 
metal layer during metal deposition processing using the sputter target (e.g., col. 3 lines 
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16-19: "The computer determines the deposition rate and the initially required power in view of 
the elapsed usage of the particular cathode and controls the system accordingly"); 

modeling a dependence of the deposition rate on at least one of deposition 
plasma power and deposition time (e.g., col. 3 lines 23-32: "The deposition rate, power 
dissipation and the aging characteristic are expressed by an empirically obtained function 
specific to the cathode material which is stored in the computer; f(P J r,x,p)=0 where P is the 
power, r is the deposition rate, t is the integrated "age" of the cathode in kilowatt hours and p is 
the pressure"), modeling said dependence of the deposition rate being based upon a 
target life of the sputter target (e.g., col. 3 lines 23-32: "The deposition rate, power dissipation 
and the aging characteristic are expressed by an empirically obtained function specific to the 
cathode material which is stored in the computer; f(P,r,T,p)=0 where P is the power, r is the 
deposition rate, t is the integrated "age" of the cathode in kilowatt hours and p is the pressure", 
EN: Examiner is associating Turner's "integrated age of the cathode in kilowatt hours" with the 
claimed "target life of the sputter target'), modeling said dependence of the deposition rate 
comprising using deposition rate sensor data for performing said modeling (e.g., col. 1 
lines 34-37, col. 3 line 64 - col. 4 line 7); and 

applying the deposition rate model to modify the metal deposition processing to 
form the metal layer to have or approach a desired thickness (e.g., col. 3 lines 12-16, col. 3 
lines 32-36). 

5. The method of claim 1, wherein applying the deposition rate model to modify the 
metal deposition processing comprises inverting the deposition rate model to determine 
at least one of the deposition plasma power (e.g., col. 3 lines 32-36) and the deposition 
time to form the metal layer to have the desired thickness. 
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10. The method of claim 2, wherein modeling the dependence of the deposition rate 
on the deposition plasma power (implied) and target life (Fig. 1) of the sputter target 
comprises fitting previously collected metal deposition processing data using at least 
one of polynomial curve fitting, polynomial least-squares fitting, non-polynomial least- 
squares fitting, weighted least-squares fitting, weighted polynomial least-squares fitting, 
and weighted non-polynomial least-squares fitting (Fig. 1 illustrates the modeling of the 
dependence of deposition rate on sputter target life using least-squares fitting - it is implied that 
the dependence of deposition rate on deposition plasma power is modeled in a similar fashion). 
32. The method of claim 31, wherein modeling the dependence of the deposition rate 
on the target life of the sputter target comprises modeling the dependence of the 
deposition rate on target lives of a plurality of previously processed sputter targets (e.g., 
col. 2 lines 10-13). 

Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. As best understood, claims 1,3-11, 13-21, 23-41, and 43-61 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Actor et al. US 5,478,455 in view of 
Iturralde US 5,665,214. 

Actor et al. clearly discloses most of all the claimed features as discussed above. 
Actor et al. also discloses that deposition rate sensors are known in the art (e.g., col. 2 
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lines 38-56). As discussed above, it is not entirely clear whether Actor et al. uses the 
deposition rate sensors in the preferred embodiment. 

Assuming for a moment that Actor et al. does not use deposition rate sensors in 
the preferred embodiment, one might be inclined to argue that Actor et al. therefore 
cannot anticipate the claimed limitation "using deposition rate sensor data". Although 
Examiner would not agree with this argument, hence the 35 U.S.C. 102 rejection above, 
the claims are nevertheless additionally rejected here under 35 U.S.C. 103 in view of 
Iturralde et al. 

Iturralde et al. discloses an automatic film deposition method and system that 
includes deposition rate sensors (e.g., col. 4 line 48 - col. 5 line 15). It would have 
been obvious to one have ordinary skill in the art to modify Actor et al. with Iturralde et 
al. since Iturralde et al. teaches that deposition rate sensors can be used to determine a 
rate at which a thin film is accumulating or growing on the sensor, which in theory is 
substantially identical to the thin film being deposited on the wafer, and since Iturralde et 
al. further teaches that a thickness controller can then control the deposition process 
based on this deposition rate feedback signal (e.g., col. 5 lines 16-25). 

15. As best understood, claims 3, 4, 7, 8, 13, 14, 17, 18, 23, 24, 27, 28, 33, 34, 37, 
38, 43, 44, 47, 48, 53, 54, 57, 58, and 61 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Turner in view of Sullivan et al. U.S. Patent No. 6,217,720. Turner 
does not specifically disclose "modeling a dependence of the deposition rate on the 
deposition time or inverting the deposition rate model to determine the deposition time 
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to form the metal layer having a desired thickness". However, Sullivan et al. discloses a 
multi-layer reactive sputtering method comprising modeling the dependence of a 
deposition rate on a deposition time and determining the time required to form a metal 
layer having the desired thickness (e.g. Fig. 5, col. 7 line 50 - col. 8 line 10, col. 8 line 
60 - col. 9 line 15). Therefore, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to combine the teachings of Sullivan et al. 
with the system of Turner since Sullivan et al. teaches that modeling a dependence of a 
sputtering deposition rate on the deposition time can assist in optimizing a desired layer 
thickness using a relatively high deposition rate and short deposition time. 

16. As best understood, claims 9, 19, 29, 39, 49, and 59, are rejected under 35 
U.S.C. 103(a) as being unpatentable over Turner as applied to claims 1, 2, 11, 12, 21, 
22, 31, 32, 41, 42, 51, and 52 above. Turner does disclose modeling the dependence 
of deposition rate on deposition power as noted above. However, Turner does not 
explicitly disclose that the dependence of deposition rate on deposition power is 
modeled using the curve-fitting techniques of the claimed invention. 

However, Turner does disclose in Fig. 1 modeling the dependence of deposition 
rate on sputter target life using curve-fitting techniques. Additionally, it is well known in 
the art to use the various curve-fitting techniques of the claimed invention to model 
historical data. Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify Turner to include the capability to 
model the dependence of deposition rate on deposition power using the various curve- 
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fitting techniques since Turner already discloses curve-fitting as a means to accurately 
model the dependence of deposition rate on target life, and also since the multiple 
curve-fitting techniques of the claimed invention are well-known in the art. 



Conclusion 

17. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan A. Jarrett whose telephone number is (571) 272- 
3742. The examiner can normally be reached on 10:00-6:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard can be reached on (571) 272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 09/851 ,905 



Page 17 



Art Unit: 2125 

18. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Ryan A. Jarrett 
Examiner 
Art Unit 2125 
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